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(57) Abstract 

A process is disclosed for producing isomer mixtures from O-phenoxyalkylhydroxyl 
amines la: H 2 N-0-CH2-CH(R 1 )-0-Ar and lb: H2N-0-CH(R J >CH2-0-Ar (wherein R 1 
represents alkyl, Ar where appropriate a substituted phenyl) and the corresponding salt 
mixtures. This process involves the following steps: (a) an isomer mixture of 0-{2- 
hydroxyethyO-oximes (Ha) and (Tib) (in which R 2 is an alkyl and R 3 is an alkyl or alkoxy, or 
R 2 and R 3 together with the common C atom form a 5-7 member ring) is converted by reaction 
with a sulphonyl halogenide of formula (III): Hal-SOj-R 4 (wherein R 4 represents an organic 
group and Hal is a halogen) in the presence of a base to form the corresponding sulphonate 
mixture of (IVa) and (TVb); (b) this sulphonate mixture is reacted in the presence of a base with 
a phenol of formula (V): HO-Ar to produce a mixture of O-phenoxyalkyloximes of general 
formulae (Via) and (VTb); (c) the mixture is hydrolysed in the presence of an acid and, if 
required, (d) the O-phenoxyalkylhydroxyl amines (la) and (lb) are released from the resulting 
salts using a mineral base. The O-phenoxyalkylhydroxyl amines (Ia/Ib) and their precursors 
(Vla/VIb) are important intermediate products for plant protective agents and drugs. 

(57) Zusammenfassung 



C.M-0-OI ttf I -CHr-O-SQr** 



c«»f-o-atr-ca (M i -o-*x 



(TVa) 



(TVb) 



(VU) 



(VD>) 



Herstellung von Isomerengemischen aus O-Phenoxyalkylhydroxylaminen (la): H2N- 
0-GH2-CH(R>)-0-Ar und (lb): H2N-0-CH(R*)-CH 2 -0-Ar (R> - Alkyl; Ar - geg. subsu 
Phenyl) sowie den entsprechenden Salzgemischen, indem man a) ein Isomerengemisch aus 
OK2-Hydroxyethyl)-oximen (Ila) und (lib) (R 2 - Alkyl und R 3 - Alkyl, Alkoxy oder R 2 
und R 3 zusammen mit dem gemeinsamen C-Atom - 5- bis 7-gliedriger Ring) mit eincm 
Sulfonylhalogenid der Fonnel (III): Hal-S02-R 4 , in der R 4 fur einen organischen Rest steht und Hal Halogen bedeutet, in Gegenwart 
einer Base in das entsprechende Sulfonatgemisch aus (IVa) und (TVb) uberftthrt, b) dieses Sulfonatgemisch in Gegenwart einer Base 
mit einem Phenol der Formel (V): HO-Ar, zu einer Mischung aus O-Phenoxyalkyloximen der allgemeinen Formeln (Via) und (VIb), 
umsetzt, c) diese Mischung in Gegenwart einer Saure hydrolysiert und gewQnschtenfalls d) aus den dabei anfallenden Salzen die O- 
Phenoxyallcylhydroxylamine (la) und (lb) mittels Mineralbase freisetzL Die O-Phenoxyalkylhydroxylamine (Ia/Ib) und deren Vorprodukte 
(Vla/VIb) sind wichtige Zwischenprodukte fUr Pnanzenschutzmittel und Pharmaka. 



C-H-O-CH »» l > -CMj-« Cm>) 
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Process for the preparation of mixtures of isomers of O-phenoxy- 
alkylhydroxyl amines or O-phenoxyalkyloximes 

5 Description 

The present invention relates to a process for preparing mixtures 
of isomers of O-phenoxyalkylhydroxylamines of the general for- 
mulae la and lb 

10 

H 2 N-0-CH 2 -CH(Rl) -O-Ar (la) 

H 2 N-0-CH (R 1 ) -CH 2 -0-Ar ( lb) 

15 where R 1 is an alkyl group and Ar is the phenyl group which can 
carry nonaromatic substituents, and the corresponding salt mix- 
tures . 

The invention additionally relates to the preparation of mixtures 
20 of O-phenoxyalkyloximes of the general formulae Via and VIb 

. C=N-0-CH 2 -CH (R 1 ) -O-Ar (via) 



25 



R 2 ^ 



R3 \ 

. C=N-0-CH (Rl) -CH 2 -0-Ar ( V Tb) 
R 2 ^ ' 



30 



where R 2 is an alkyl group and R 3 is an alkyl or alkoxy group, or 
R 2 and R 3 form, together with the common carbon atom, a 5— to 
7— membered isocyclic ring. 

35 

Furthermore, certain novel mixtures of isomers have been found. 

The earlier German Application DE— A 42 44 390 discloses the reac- 
tion of oximes with phenoxyalkylating agents in the presence of a 
40 base to give O-phenoxyalkyloximes. 

Furthermore, GB-A-2 115 812 discloses a process for preparing 
O-phenoxyalkyloximes in which the mesylate or tosylate of an 
O-alkylated oxime is reacted with a phenol, using a base. 

45 
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Since the direct alkylation of hydroxylamine does not as a rule 
take place selectively on the oxygen atom, the processes for pre- 
paring O-phenoxyalkylhydroxylamines mostly make use of protective 
group techniques (cf . Houben-Weyl, Methoden der Organischen 
5 Chemie, Thierae Verlag, Stuttgart, 1990, Volume E16a/1, page 214 
to page 250) . In this connection, the use of N-hydroxyphthalimide 
as N-protected hydroxylamine has achieved particular importance. 
The required O-phenoxyalkyihydroxylamines are obtained starting 
from the latter by alkylation of the hydroxyl group and subse- 
10 quent elimination of the phthalic acid moiety. This synthetic 
route has not, however, proven satisfactory because of the low 
yields and the loss of the protective group compound. 

Hence, it was an object of the present invention to provide a 
15 more economic process for preparing O-phenoxyalkylhydroxylamines 
and O-phenoxyalkyloximes . 



Accordingly, this object was achieved by a process for preparing 
mixtures of O-phenoxyalkylhydroxylamines of the formula I, which 
20 comprises 

a) converting a mixture of isomers of O- (2 -hydroxy ethyl) oximes 
of the formulae Ila and lib 

25 R 3^ 

C=N-0-CH 2 -CH (R 1 ) -OH (n a ) 

R 2 ^ 



30 



R 3 . 



R2^ 



ON-O-CH (R 1 ) -CH 2 -OH 



(lib) 



35 where R 2 is an alkyl group and R 3 is an alkyl or alkoxy group, 

or R 2 and R 3 form, together with the common carbon atom, a 5— 
to 7— membered isocyclic ring, 



40 



with a sulfonyl halide of the formula III 
Hal-S0 2 -R 4 . (Ill) 



45 



where R 4 is an organic radical, and Hal is halogen, in the 
presence of a base into the corresponding mixture of sulfo- 
nates IVa and IVb 
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R3 \ 

C=N-0-CH 2 -CH(R i )-0-S0 2 -R 4 (IVa) 

R 2^ 



R3 \ 

ON-O-CH ( R 1 ) -CH 2 -O- S0 2 -R 4 ( I Vb ) 

10 

b) reacting this mixture of sulfonates in the presence of a bas fc e* 
with a phenol of the formula V 



15 



HO-Ar (V) 

to give a mixture of O-phenoxyalkyloximes of the general for- 
mulae Via and VIb 

20 C=N-0-CH 2 -CH (Rl) -O-Ar ( VIa ) 

R 2 ^ 



R3 \ 

25 C=N-0-CH (R 1 ) -CH 2 -0-Ar ( V ib) 

R2^ 



c) hydfolyzing this mixture in the presence of an acid and, if * 
30 desired, 

d) liberating the O-phenoxyalky 1 hydroxy 1 amines la and lb from 
the resulting salts using a mineral base. 

35 Furthermore, a process for preparing mixtures of O-phenoxyalkyl- 
oximes of the general formulae Via and VIb was found which com- 
prises the abovementioned process steps a) and b) . 

The invention also extends to mixtures of isomers of 
40 - O- [2- (4-chlorophenoxy) propyl] hydroxylammonium bisulfate and 
O- [2- (4-chlorophenoxy) -1 -methyl ethyl] hydroxylammonium 
bisulfate, 

O- [2- (4-chlorophenoxy) propyl] hydroxylammonium chloride and 
O- [2- (4-chlorophenoxy) -1-methylethyl] hydroxylammonium 
45 chloride, 
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2-propanone O- [2-methylsulfqnyloxypropyl]oxime and 2-propa- 
none O- [2-methylsulf onyloxy-l-methylethyl] oxime. 

The process according to the invention can be illustrated in a 
5 simple case as follows: 



CH 3 



a) 



10 



H 3 C, 
H 3 c' 

H 3 C. 

15 H 3 C 



C = N — O — CH 2 — CH — OH + CI — S0 2 — CH 3 + N(C 2 H 5 ) 3 



CH 3 



\C= N — O — CH 2 — CH — 0 — S0 2 — CH 3 + N(C 2 H 5 ) 3 x HC1 



20 



CH 3 

H 3 C ^ | 
b) ^C=N — O — CH 2 — CH — O — S0 2 — CH 3 +_ N(C 2 H 5 ) 3 x HC1 
H 3 C 




HO \ V CI + 2 KOH 



25 



CH 3 



H 3 C 
H 3 C - 



,C = N — 0 — CH 2 — CH — 0 (f y) CI + N(C 2 H 5 ) 3 



30 



+ KOS0 2 CH 3 + KC1 + 2H 2 0 



CH 3 



35 C ) 



H 3 C> 



H 3 C 



C= N — 0 CH 2 — CH — O 




// \\ 



CI + H 2 0 + HC1 



40 



H 3 C CH 3 



i r 

H 2 N — 0 — CH 2 — CH — 0 




// W 



CI 



CI 



45 
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d) 



H 



CH 3 



H 2 N — 0 — CH 2 — CH — 0 - 
© 




// ^ 



CI 



CI + NaOH 



CH 3 

H 2 N — 0 — CH 2 CH 




10 



</ w 



CI + H 2 0 + NaCl 



30 



With a view to the active substances which can be prepared from 
the products VI and I, the individual variables preferably have 
the following meanings, both alone and in combination: 



15 

Ar is the phenyl group which can be unsubstituted or carry from 
one to three substituents, each selected from the group con- 
sisting of nitro, cyano, halogen, Ci~C4-alkyl or Ci~C4-halo- 
alkyl, particularly preferably 4— halophenyl , especially 
2 0 4-<:hl oropheny 1 ; 

R 1 is a Ci~C4-alkyl group, particularly preferably methyl; 

R 2 is a Cx~C4-alkyl group and 

R 3 is a Ci~C4-alkyl or Ci-Cg-alkoxy group 

or R 2 and R 3 form, together with the common carbon atom, a 5— to 
25 7— membered isocyclic ring. 



Particularly preferred O-phenoxyalkyloximes VI are those where R 1 
and R 2 are an Ci~C4-alkyl group, in particular the methyl and/or 
ethyl group, as well as the n-propyl and the n-butyl group. 

Very particularly preferred O-phenoxyalkyloximes VI are those 
derived from acetone O-phenoxyalkyloxime, in particular 2— pro- 
panone O— [ 2— ( 4— chlorophenoxy ) propyl ] oxime . 



35 Particularly preferred O-phenoxyalkylhydroxylamines I are those 
derived from the preferred and particularly preferred O-phenoxy- 
alkyloximes VI as mentioned above. 



The sulfonates IV can be obtained by reacting O— (2—hydroxyr 
40 alkyDoximes II with sulfonyl halides III in the presence of 
bases. 



The 0— (2— hydroxyalkyDoximes II are known or can be prepared by 
known methods, for example by reacting the corresponding ket- 
45 oximes VII with alkylene oxides VIII (cf., for example, 

US 3,040,097; J. Am. Chem. Soc. 81, (1959) 4223 et seq.) or the 



ft 



BASF Aktiengesell 



corresponding carbonates IX. 
and lib are obtained. 



O.Z. 0 



44858 



2189584 

6 

As a rule, isomer mixtures of Ila 



15 



20 



R 3 > 



10 



R2^ 



C=N-OH + 



VII 



O 
/ \ 

H 2 C— CH(Rl) 



VIII 



or 



H 2 C CH (R 1 ) 



IX 



R 3 . 



C=N-0-CH 2 -CH (R 1 ) -OH 



< 



Ila 



R 3 V 



R2^ 



C=N-0-CH (R 1 ) -CH 2 -0H 



lib 



Suitable and preferred sulfonyl halides III are those where R 4 is 
a Ci-C4~alkyl f Ci-C4-haloalkyl or Ci-C 4 -alkylphenyl group, and Hal 
is preferably chlorine and additionally bromine, especially me- 
thylsulfonyl chloride, trif luoromethylsulf onyl chloride and 4-me- 
thylphenyl sulfonyl chloride. 



The sulfonyl halides III are commercially available or can be 
prepared by known methods, eg. by reacting the corresponding or- 
ganic sulfonic acids with inorganic halogenating agents such as 
25 phosphorus pentachloride. 

The molar ratio of O— (2-hydroxyalkyl)oxime II (ie. the total of 
Ila + lib) to sulfonyl halide III is preferably from 1:1. to 
'1:1.5, in particular 1:1 to 1:1.2. 



30 



The reaction can be carried out without solvent or, especially, 
in an organic solvent. 



Examples of suitable organic solvents are aliphatic hydrocarbons 
35 such as n— alkanes with more than 4 carbon atoms, especially 
n-pentane and n^-hexane, cycloalkanes such as cyclohexane, 
aromatic hydrocarbons, especially toluene and the xylenes, di- 
polar aprotic solvents such as ethers, especially diethyl ether, 
tetrahydrofuran and 1,4— dioxane, sulfoxides such as dimethyl 
40 sulfoxide and diethyl sulfoxide, sulfones such as dimethyl 
sulfone, diethyl sulfone and tetramethylene sulfone, nitriles 
such as acetonitrile and benzonitrile, N,N-disubstituted carbox- 
amides such as dimethylf ormamide, N,N-dimethylbenz amide and N,N- 
dimethylacetamide, N-alkyllac tarns such as N-me thyl pyrrol idone and 
45 N-butylpyrrolidone, tetrasubstituted cyclic and acyclic ureas 
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such as N, N # N' , N' -tetramethyl— and -n-butyiurea, and mixtures of 
the said solvents. 



The reaction can, however, also be carried out in an excess of a 
5 suitable amine base as solvent. 

The solvent or solvent mixture is generally employed in an amount 
of from 0.1 to 2, preferably 0.3 to 1, kg per mole of the 
O— { 2— hydroxyalky 1 ) oxime 1 1 . 

10 

Suitable bases are inorganic and, preferably , organic bases, esv ( 
pecially aliphatic tertiary amines such as triethylamine, tri- 
n-butylamine and N,N— dimethyl cyclohexylamine and additionally 
aromatic tertiary amines such as* pyridine and pyrimidine. 

15 

It is expedient to use per mole of the O— (2— hydroxyalky 1) oxime II 
from 1 to 2, in particualr 1 to 1.5, equivalents of the base. If 
the base is also used as solvent, it is normally present in an 
even larger excess. 

20 

The process is expediently carried out in such a way that the 
sulfonyl halide III is added to the mixture of isomers Ila and 
lib and the base, with or without the solvent, and the mixture is 
heated to the reaction temperature. 

25 

As a rule, the reaction takes place at from —20 to 100, prefer- 
ably 0 to 40, °C under pressures of from 0.5 to 2 bar. It is pre- 
ferably carried out under .atmospheric pressure. The starting ma- 
terials have normally reacted completely after from 0.5 to 
30 3 hours. 

For working up, expediently water is added to the reaction mix- 
ture, and an organic phase which consists of or comprises the 
sulfonates IVa and IVb is isolated, usually with the assistance 
35 of an organic solvent such as toluene or diethyl ether. 

The solvent is preferably removed by distillation, and this can 
be followed by further conventional purification operations such 
as distillation or recrystallization, resulting in the sulfonates 
40 IV (as purified mixture of IVa and IVb or the separated isomers) 
in pure form. 



45 



In a preferred embodiment of the process according to the inven- 
tion, the organic phase after the extraction is transferred as 
such into the next stage where the mixture of sulfonates IVa and 
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IVb is reacted with a phenol V in the presence of a base to give 
a mixture of O-phenoxyalkyloximes Via and VIb. 

In a particularly preferred embodiment of the process according 
5 to the invention, the crude reaction mixture is employed as such 
in the next stage. 

The phenols V are commercially obtainable or can be prepared by 
known methods or ones similar thereto. 

It is expedient to use per mole of the sulfonate IV (ie. the 
total of IVa and IVb) from 1 to 1.5 mol and, in particular 
equimolar amounts of the phenol V. 

15 Mineral bases are preferably used as base, especially alkaline 
earth metal hydroxides or alkali metal hydroxides, in particular 
potassium hydroxide, and additionally sodium hydroxide or calcium 
hydroxide. Also suitable are sodium carbonate, potassium car- 
bonate, sodium bicarbonate and potassium bicarbonate. 

20 

As a rule, from 1 to 5, preferably 1.5 to 3, mol of the base are 
used per mole of sulfonate IV (IVa + IVb) . 

The reaction can be carried out without solvent or in an organic 
25 solvent or solvent mixture. 

Suitable organic solvents are especially methanol, ethanol and 
isopropanol or one of the solvents mentioned for process stage 
- (a) . " 



30 



In general, the solvent or solvent mixture is employed in an 
amount of up to 2, preferably up to 1, kg per mole of the sulfo- 
nate IV. 



35 As a rule, the reaction takes place at temperatures of from 20 to 
180°C, preferably 40 to 100°C. The reaction usually takes from 
about 1 to 20 hours. 

In the workup of the reaction mixture to the O-phenoxyalkyloxime 
40 I, as a rule first the volatile constituents, in particular water 
and, where appropriate, the solvent, are removed by distillation, 
and the crude O^>henoxyalkyloxime I is further purified if de- 
sired by conventional purification operations such as recrystal- 
lization, digestion or extraction using an organic solvent. 

45 
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The yields of O-phenoxyalkyloximes VI (Via and VIb together) are 
mostly between 60 and 90%. 

If the mixture of O-phenoxyalkyloximes Via and VTb subjected to 
5 acidic hydrolysis immediately after preparation thereof to give 
the salts of la and lb, as a rule purification can be omitted. 

Suitable acids for the hydrolysis are preferrably protonic acids, 
especially sulfuric acid and hydrochloric acid, as well as phos- 
10 phoric acid, trif luoroacetic acid and methanesulf onic acid, in 
particular in the form of their aqueous solutions. 

The acids are, as a rule, used in the molar ratio of from 1:1 to 
10:1, expediently from 5:1 to 7:1, based on the O-phenoxyalkyl - 
15 oxime VI (ie. the total of Via and VIb) . 

The acidic cleavage of the mixture of VIb and VIb is expediently 
carried out in an inert solvent, especially water. 

20 The reaction usually takes place at temperatures of from 50 to 

130, preferably 60 to 80°C and pressures of from 0.1 to 1, prefer- 
ably from 0.3 to 0.5, bar. It can be carried out batchwise or 
continuously. The reactions as a rule take from 4 to 24, in par- 
ticular 6 to 12, hours. 

25 

At the end of the reaction as a rule initially the liberated 
ketone (R 2 — CO-R 3 ) and, where appropriate, the solvent are removed 
from the crude reaction mixture, especially by distillation. 

30 A preferred embodiment of the process according to the invention, 
which is also particularly advantageous on its own, starts from a 
mixture of Via and VIb, where R 2 and R 3 are methyl, and hydrolyzes 
the latter in the presence of sulfuric acid or hydrochloric acid. 
The acetone resulting from this is expediently removed continu- 

35 ously from the reaction mixture, during which part of the water 
and, when hydrochloric acid is used, also hydrogen chloride may 
also be carried over. 

The crude reaction mixture is then worked up in a conventional 
40 way to give the salts of O-phenoxyalkylhydroxyl amines la and lb. 

When hydrochloric acid is used, the workup is expediently carried 
out in such a way that the hydrogen chloride and water which are 
still present in the reaction vessel at the end of the reaction 
45 are removed as far as possible together by azeotropic distilla- 
tion. 
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The recovered excess acid can, in particular in the case of 
sulfuric acid and hydrochloric acid, be returned to the cleavage 
of the O-phenoxyalkyloximes Vla/VIb. 

5 The remaining acidic salts of O-phenoxyalkylhydroxyl amines la and 
lb are then normally taken up in water. 

The salts la and lb can, if desired, be obtained as such from the 
aqueous salt solution in a conventional way, eg, by concentrating 
10 the solution and crystallizing out. 

When from 30 to 60% by weight sulfuric acid is used in the hydro- 
lysis, as a rule crystallization of the bisulfates of la and lb 
occurs just by cooling the reaction mixture to around 20°C. 

15 

The salt of the O-phenoxyalkylhydroxylamine Ia/Ib which has been 
precipitated in this way is separated from the supernatant solu- 
tion in a conventional way, in particular by filtering off and 
washing the crystals, eg. with water and toluene. 

20 

la and lb, together or after separation thereof, are liberated 
from their salts using a mineral base. 

Suitable mineral bases are in particular alkali metal and alka- 
25 line earth metal hydroxides, carbonates and bicarbonates, with 
the hydroxides being preferred, and sodium, potassium or calcium 
hydroxide being particularly preferred. 

It is expedient to use per mole of O-phenoxyalkylhydroxylamines I 
30 (ie. the total of la and lb) from 1 to 3, in particular 1.1 to 
1.5, equivalents of mineral base. 

The neutralization is carried out in a conventional way so that 
details of this are unnecessary. This normally results in an 
35 organic phase which contains or consists of the O-phenoxyalkyl - 
hydroxylamines la and lb, and a salt-containing aqueous phase. 

The workup to the individual O-phenoxyalkylhydroxylamines la or 
lb takes place by conventional techniques, especially by phase 

40 separation, extraction of the aqueous phase with an organic 
solvent such as toluene or diethyl ether, combination of the 
organic phases and subsequent removal of the solvent, especially 
by distillation. This can be, if desired, followed by further 
conventional purification operations such as distillation or re- 

45 crystallization. 
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The yields o£ CHphenoxyalkylhydroxylamines I (la and lb together) 
are usually about 80—90%. 



The particular advantage of the process according to the inven- 
5 tion is that a reduction in the content of the b isomer, which is 
often undesired with a view to the active substances which can be 
prepared from I, takes place in stages a) , b) and c) . Thus, it 
has been found that starting from mixtures of Ila and lib in 
which the content of the isomer Ila is between 70 and 100%, par- 
10 ticularly 70 to 99.5, and especially 70 to 98, %, the resulting 
mixtures of isomers la and lb contain a b isomer content which is 
from 75 to 98% lower. 

It has furthermore been found that this reduction in the content 
15 of the b isomer as a rule takes place partly in stages a) and b) , 
ie. during the preparation of the mixtures of Via and VIb, and 
can often be improved further by carrying out the acidic hydro- 
lysis thereof using sulfuric acid and then, or following the 
hydrolysis if another mineral acid is used, precipitating the 
20 O-phenoxyalkylhydroxylamines la and lb as sulfates from the solu- 
tions obtained in this way. 

The present process makes separation of the isomers Ila and lib 
unnecessary. Since the mixtures resulting from the process are 
25 enriched in Via or la, the preferred target products, 

purification thereof is much less elaborate even when it cannot 
be dispensed with entirely. - 



The products I and VI are suitable as precursors for herbicides 
30 of the cyclohexenone type (cf. e.g. EP-A 456 112). 



35 



40 
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Preparation examples 
Example 1 

5 Preparation of 2-propanone 0-[2— (4— chlorophenoxy) propyl] oxime and 
0— [2— (4-chlorophenoxy ) propyl] hydroxy 1 amine (la, Via; R 1 , R 2 , R 3 = 
methyl; Ar = 4— chlorophenyl) 

Variant 1: 

10 

a) Preparation of the O-sulf onyloxyalkyloximes (IV) 

57.3 kg (437 mol) of a mixture of 91.2% by weight 2-propanone 
0— (2— hydroxypr.opyl) oxime and 8.7% by weight 2— propanone 

15 0— (1— hydroxy-l-methylethyl) oxime were introduced into 66.3 kg 

(656 mol) of triethylamine and 175 kg of toluene. To the 
mixture were added, at 10— 20°C, 55.1 kg (481 mol) of methyl - 
sulfonyl chloride, and the mixture was then stirred at 25°C 
for 1 hour. A sample of the crude product was worked up to 

20 the two main products: 

2^>ropanone 0- [2-methylsulf onyloxypropyl] oxime (n D 22 = 
1.4538): 

25 iH-WMR (400.1 MHz; in d 6 -dimethyl sulfoxide): 5 [ppm] =4.88 

(1H, m); 4.05 (2H, d) ; 3.1 (3H, s) ; 1.83 (3H, s) ; 1.82 (3H, 
s) ; 1.3 (3H, d) . 

13 C-NMR (100.6 MHz; in d 6 -dimethyl sulfoxide): 5 [ppm] = 155.4 
30 (tert. C); 77.6 (CH) ; 74.7 (CH 2 ) ; 37.8 (CH 3 ) ; 21.2 (CH 2 ) ; 

17.4 (CH 3 ) ; 15.4 (CH 3 ) . 

2-Propanone 0- [2-methylsulf onyloxy-l-methylethyl] oxime 
(n D 22 = 1.4520) : 

35 

iH-NMR (270.1 MHz; in d* -dime thy lsul f oxide) : 5 [ppm] = 4.3 
(1H, m); 4.25 (2H, m) ; 3.15 (3H, s) ; 1.82 (3H, s) ; 1.77 (3H, 
s) ; 1.2 (3H, d) . 

40 13 C -NMR (125.7 MHz; in d 6 -dimethylsulf oxide) : 5 [ppm] = 154.9 

(tert. C); 75.0 (CH) ; 71.3 (CH 2 ) ; 36.6 (CH 3 ) ; 21.3 (CH 3 ) ; 15.7 
(CH 3 ) ; 15.3 (CH 3 ) . 



45 
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b) Preparation of the O-phenoxyalkyloximes (VI) 

Subsequently, while stirring, a solution of 56.4 kg (439 mol) 
of 4— chlorophenol in 147 kg of 40% strength (1,050 mol) 
potassium hydroxide solution was added. Toluene and triethyl- 
amine were then removed by distillation at 60°G under 
0.2 bar, and the reaction mixture was then stirred at this 
temperature for 16 hours. 

After the crude product had been mixed with 150 1 of water, 
the aqueous and organic phases were separated, and the 
aqueous phase was extracted with a total of 150 1 of toluene. 
The combined organic phases were then washed once with 150 1 
of water. After removal of the solvent from' the organic phase 
by distillation under reduced pressure there remained 71.9 kg 
of an oil which comprised about 96.3% by weight of a mixture 
of 67.2 kg (278 mol) of 2— propanone 0—[2— (4— chlorophenoxy) - 
propyl] oxime (yield: 70%) and 2.1 kg (9 mol) of 2-propanone 
0-[2— (4-chlorophenoxy) -1-methylethyl] oxime and which solidi- 
fied at 38°C (ratio of isomers Vla/VIb = 97:3). 

c) Acidic cleavage of the O-phenoxyalkyloximes 

71.9 kg of this mixture were mixed with 350 kg of 40% 
strength (1,430 mol) sulfuric acid. The reaction mixture was 
then heated to 80°C, and under 300 mbar 177 kg of acetone and 
water were removed by distillation over the course of 
12 hours, continually replacing the *?ater removed from the 
mixture in order to keep the concentration of acid in the 
reaction vessel constant. When the remaining solution was 
cooled to 20°C, 60.9 kg of precipitate separated out and com- 
prised 99.5% by weight of the bisammonium sulfate of 
O— [2— (4— chlorophenoxy) propyl] hydroxylamine (content: 98.9% by 
weight; yield: 85%) and of 0-[2— (4— chlorophenoxy) -1-methyl- 
ethyl] hydroxylamine (0.6% by weight) . This precipitate was 
washed successively with 175 kg each of water and toluene, 
and the crystals obtained in this way were dried at 40°C 
under reduced pressure (isomer ratio = 99.4:0.6). 

bis- {0- [2- (4 -Chlorophenoxy) propyl] hydroxylammonium} sulfate: 



X H-NMR (250.1 MHz; in d 6 -dime thylsulf oxide ) : 5 [ppm] =8.55 
(3H, s); 7.33 (2H, d) ; 7.0 (2H, d) ; 4.7 (1H, m) ; 3.9 (2H, m) ; 
1.22 <3H, d) . 
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13 C-NMR (125.7 MHz; in - dime thylsu If oxide) : 6 [ppm] = 156.4 
(tert. C); 129.4 (2CH) ; 124.5 (tert. C) ; 117.6 (2CH) ; 77.2 
(CH 2 ); 71.6 (CH); 16.2 (CH 3 ) . 

5 d) Liberation of the O-phenoxyalkylhydroxylamines (I) 

50 kg of 25% strength (312.5 mol) of sodium hydroxide solu- 
tion were added to the crude product with stirring. The 
organic phase was separated off, the aqueous phase was 

10 extracted with 50 kg of toluene, and the toluene was removed 

from the combined organic phases by distillation. 48.3 kg of.** 
a mixture of the isomers O— [2— (4— chlorophenoxy) propyl] - 
hydroxylamine (la; 99.4% by weight; yield: 99%) and 
0- [2— (4— chlorophenoxy) -1-methylethyl] hydroxylamine (lb; 0 . 6% 

15 by weight) remained. 

The yield of O- [2— (4-chlorophenoxy) propyl] hydroxylamine was 
59% based on 2— propanone 0-(2— hydroxypropyl) oxime used. 

20 Example 2 * 

The starting material was, as in Example 1, a mixture of 2-pro- 
panone O— (2— hydroxypropyl) oxime and 2-propanone 0-(2— hydroxy- 
1-methylethyl) oxime, but in the ratio 99.4:0.6, otherwise the 
25 procedure was as in Example 1. This resulted in 0-[2— (4— chloro- 
phenoxy) propyl] hydroxylamine (yield: 54%) and 0-[2-(4-chloro- 
phenoxy) -1-methylethyl] hydroxylamine in the ratio 99.98:0.02. 

Example 3 - 

30 

The starting material was, as in Example 1, a mixture of 2— pro- 
panone O~(2^iydroxypropyl) oxime and 2-propanone O— (2— hydroxy- 
1-methylethyl) oxime, but in the ratio 76.2:23.8, otherwise the 
procedure was as in Example 1. This resulted in 0-[2— (4— chloro- 
35 phenoxy) propyl] hydroxylamine (yield: 56%) and 0-[2— (4-chloro- 
phenoxy) -1-methylethyl] hydroxylamine in the ratio 98.5:0.6. 

Example 4 

40 Preparation of 0-(2-phenoxybutyl) hydroxylamine (Via; R 1 = ethyl; 
R 2 , R 3 = methyl; Ar = 4— hydr oxypheny 1 ) 

The starting material was a mixture of 2-propanone 0—(2— hydroxy - 
butyl) oxime and 2— propanone 0-(2-hydroxy-l-ethylethyl) oxime in 
45 the ratio 9 6.7:3.3. Phenol was used in place of 4— chlorophenol, 
otherwise the procedure was as in Example 1. This resulted in 
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0- (2-ptienoxyfeutyl)hydroxylamine (yield: 50%) and 0-(2— phenoxy- 

1- ethylethyl)hydroxylamine in the ratio 99,8:0,2. 

Example 5 . 

Preparation of 0-[2— (4— chlorophenoxy ) propyl] hydroxyl amine (Via; 
R 1 , R 2 = methyl; R 3 = ethyl; Ar = 4-chlorophenyl) 

The starting material was a mixture of 2-butanone 0- (2-hydroxy- 
10 propyl) oxime and 2-*>utanone 0-(2-hydroxy-l-methylethyl) oxime in 
the ratio 92.7:7.3. The procedure was otherwise as in Example 1 % .* 
This resulted in 0~[2— (4-chlorophenoxy) propyl] hydroxylamine 
(yield: 25%) and 0-[2— (4-chlorophenoxy) -1 -methyl ethyl] hydroxyl - 
amine in the ratio 99.9:0.1. 

Example 6 

Preparation of 2-propanone 0-[2— (4— chlorophenoxy) propyl] oxime and 
0- [2- (4-chlorophenoxy) propyl] hydroxylamine (la, Via; R 1 , R 2 , R 3 = 
20 methyl; Ar = 4— chlorophenyl ) 

Variant 2 : 



a) Preparation of the O-sulf onyloxyalkyloximes 

25 

4 kg (29 mol) of a mixture of 72.6% by weight 2— propanone 
O- (2-hydroxyp ropy 1) oxime and 22.7% by weight 2-propanone 
O-(Hiydroxy-l-methylethyl) oxime (ratio of isomers Ila/IIb = 
76.2:23.8) were introduced into 4.6 kg (36 mol) of 
30 N,N-dimethylcyclohexylamine and 20 kg of o-xylene. A solution 

of 3.8 kg (33 mol) of methylsulf onyl chloride in 5 kg of 
o-^jcylene was added to this mixture at 5— 20°C, and the whole 
was then stirred at 25 °C for 1 hour. 

35 b) Preparation of the O-phenoxyalkyloximes 

After the crude product had been mixed with 7.5 kg of water, 
the organic phase was separated off and then heated with 
15 kg of isopropanol, 3.9 kg (30 mol) of 4-chlorophenol and 

40 8.4 kg of 40% strength (59 mol) potassium hydroxide solution 

at 80°C for 10 hours. After this, most of the isopropanol and 
water was removed by distillation under reduced pressure, and 
two phases formed in the bottoms. The organic phase was sepa- 
rated off and distilled to remove substantially all of the 

45 o-xylene, to result in 4.92 kg of an oil which comprised" 

93.8% by weight of a mixture of 93.6% by weight (17.9 mol) of 
2— propanone O— [2— (4— chlorophenoxy) propyl] oxime (yield: 85%) 



/■>:>> 
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ana 6. 4%. by weight (1.2 mol) of 2-propanone 0-[2-<4-chloro- 
phenoxy) -1 -methyl ethyl] oxime . 

cl) Acidic cleavage of the O-phenoxyalkyloximes 

5 

160 g of a mixture comprising 96.9% by weight (0.64 mol) of 
2-propanone O- [2- (4-chlorophenoxy) propyl] oxime and 3.1% by 
weight (0.02 mol) of 2-propanone O- [2- ( 4-chlorophenoxy) - 
1-methylethyl] oxime (ratio of isomers Vla/VIb = 97:3) were 

10 mixed with 730 g of 21% strength (4.2 mol) hydrochloric acid. 

Distillation was carried out at 80°C and 315 mbar with a 
reflux ratio of 12:1 to remove 202 g of a liquid which 
predominantly comprised water and acetone. Subsequently dis- 
tillation was carried out at 68°C and 180 mbar without reflux 

15 to remove 440 g of hydrochloric acid azeotropically. The 

residue (184 g) contained 70.6% by weight of the hydro- 
chloride of [2- (4-chlorophenoxy) propyl] hydroxylamine 
(yield: 85%) in addition to 1.1% by weight of the hydro- 
chloride of O- [2- ( 4-chlorophenoxy) -1-methylethyl] hydroxyl- 

20 amine (ratio of isomers Ia/Ib = 98.5:1.5). 

0~[2— (4-Chlorophenoxy) propyl] hydroxylammonium chloride : 

iH-NMR (270.1 MHz; in d^-dimethyl sulfoxide): 5 [ppm] = 11.25 
25 (3H, s); 7.3 (2H, d) ; 7.05 (2H, d) ; 4.85 (1H, m) ; 4.25 (2H, 

m) ; 1.25 (3H # d) . 

13 C-NMR (125.7 MHz; in d^-dimethyl sulfoxide): 5 [ppm] = 156.1 
(tert. C); 129.4 (2 CH) ; 124.8 (tert. C) ; 117.7 (2 CH) ; 76 4 
30 (CH 2 ); 71.3 (CH) ; 15.9 (CH 3 ) . 



c2) Reprecipitation with sulfuric acid 



To this residue were added 120 g of water, 124 g of 25% 
strength (775 mmol) sodium hydroxide solution and 126 g of 
toluene; after mixing, the organic phase was separated off, 
.and 76 g (2.38 mol) of methanol and 64 g of 50% strength 
(327 mmol) sulfuric acid were added, whereupon 132.8 g of 
bisammonium sulfates of O- [2- (4-chlorophenbxy) propyl ] - 
hydroxylamine (98.9% by weight) and O- [2- (4-chlorophenoxy ) - 
1-methylethyl] hydroxylamine (1.1% by weight) precipitated. 
They were filtered off, washed with 190 g of toluene and then 
dried (82% yield based on the 2-propanone [2- (4-chloro- 
phenoxy) propyl] oxime; isomer ratio 98.9:1.1). 
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d) Liberation of the O-phenoxyalkylhydroxylamines 

The hydroxylamines were liberated as in Example 1. The yield 
of 0-[2— (4-chlorophenoxy) propyl] hydroxy 1 amine was 98%; the 
isomer ratio based on 0— [2— (4— chlorophenoxy) -1-methylethyl] — 
hydroxylamine was 98.9:1.1. 
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We claim: 

1. A process for preparing mixtures of isomers of O-phenoxy- 
alkylhydroxylamines of the general formulae la and lb 

H 2 N-0-CH 2 -CH (Ri) -O-Ar (ia) 

H 2 N-0-CH (Ri) -CH 2 -0-Ar (ib) 

where Ri is an alkyl group and Ar is the phenyl group which 
can carry non- aromatic substituents, and the corresponding 
salt mixtures, which comprises 

15 a) converting a mixture of isomers of 0- (2 -hydroxy ethyl) - 

oximes of the formulae Ila and lib 

C=N-0-CH 2 -CH(Rl)-0H (na) 
20 R 2^ " y ' 



R3 \ 

C=N-0-CH(Rl)-CH 2 -OH ( IIb) 

25 



where R 2 is an alkyl group and R3 is an alkyl or alkoxy 
group, or R2 and R3 form, together with the common carbon 
atom, a 5— to 7-membered isocyclic ring, 

with a sulfonyl halide of the formula III 

Hal-S02-R 4 (III) 

where R 4 is an organic radical, and Hal is halogen, in 
the presence of a base into the corresponding mixture of 
sulfonates IVa and IVb 

40 R 3^ 

C=N-0-CH 2 -CH(Rl)-0-S0 2 -R 4 (IVa) 

R 2 ^ 



30 
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C=N-0-CH(Rl)-CH 2 -O-SO 2 -R 4 (IVb) 

R2^ 



b) reacting this mixture of sulfonates in the presence of a 
base with a phenol of the formula V 

HO-Ar (V) 

to give a mixture of O-phenoxyalkyloximes of the general 
formulae Via and VIb 

^ C=N-0-CH 2 -CH (Rl) -O-Ar / VIa) 

R 2^ 



R3 \ 

C=N-0-CH (Rl) -CH 2 -0-Ar ( V Tb) 
R 2^ 1 ±D} 



c) hydrolyzing this mixture in the presence of an acid and, 
if desired, 

d) liberating the O-^henoxyalkylhydroxylamines la and lb 
from the resulting salts using a mineral base.. 

2. A process for preparing mixtures of O-phenoxyalkyloximes of 
the general formulae Via and VTb 

C=N-0-CH 2 -CH (Rl) -O-Ar (via) 

R 2 ^ 



R3 \ 

C=N-0-CH (R 1 ) -CH 2 -0-Ar ( V ib) 

R 2 ^ 



where R 1 to R 3 and Ar have the meanings given in claim 1, 
which comprises 
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a) converting a mixture of isomers of 0- (2 -hydroxy e- 
thyUoximes of the formulae Ila and lib 

C=N-0-CH 2 -CH (Rl) -OH ( IIa ) 

R2^ 



R3 \ 

C=N-O-CH(Rl)-CH 2 -0H ( IIb ) 

R2^ 



with a sulfbnyl halide of the formula III 

Hal-S0 2 -R 4 (in) 

where R 4 is an organic radical, and Hal is halogen, in 
the presence of a base into the corresponding mixture of 
sulfonates IVa and IVb 

C=N-0-CH 2 -CH(Rl)-O-SO 2 -R 4 (IVa) 

R2/^ 



R3 \ 

C=N-0-CH (Rl) -CH 2 -0-SO2-R 4 (IVb) 

R2^ 



and 

b) reacting this mixture of sulfonates in the presence of a 
base with a phenol of the formula V 

HO-Ar (v) . 

3. A process for preparing mixtures of isomers of O-phenoxy- 
alkylhydroxylamines of the formulae la and lb 

H 2 N-0-CHa-CH(Rl)-0-Ar (la) 



H 2 N-0-CH (Rl) -CH 2 -0-Ar 
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where R* and Ar have the meanings given in claim 1, and the 
corresponding salt mixtures, which comprises hydrolyzing a 
mixture of the O-phenoxyalkyloximes VTa and VIb 

^ C=N-0-CH 2 -CH (Rl) -O-Ar (VTr) 
R 2 -^ K 



R2^ 



C=N-0-CH (R 1 ) -CH 2 -0-Ar 



(VIb) 



where R 2 is an alky 1 group and R 3 is an alkyl or alkoxy group, 
or R 2 and R 3 form, together with the common carbon atom, a 5— 
to 7— member ed isocyclic ring, 

in the presence of an acid, and if desired reacting the salts 
of la and lb produced thereby with a base. 

4. A process as claimed in claim 1 or 2, wherein an aliphatic 
tertiary amine is employed as base in process stage (a) , and 
a mineral base is employed in process stage (b) . 

5. A process as claimed in claim 1 or 2, wherein the mixture of 
sulfonates IVa and IVb is, without isolating it, reacted with 
the phenol V to . give a mixture of O-phenoxyalkyloximes la and 

-Ib. ( 

6. A process as claimed in claim 1 or 2, which starts from a 
mixture of Ila and lib as produced in the reaction of a ket- 
oxime VII 

C=N-OH ( Vii) 

R2-^ 



with an alkylene oxide VIII 



0 
/ \ 

H 2 C— CH(Rl) 



(VIII) 
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or the corresponding carbonate ix 



(IX) . 

H 2 C GH(Rl) 

7. A process as claimed in claim 1 or 3, wherein the hydrolysis 
of the mixture of Via and VIb is carried out with hydro- 

10 chloric acid, sulfuric acid or phosphoric acid. 

8. A process as claimed in any of claims 1 to 3, wherein R 1 , r2 
and R 3 in the starting mixtures are each methyl. 

15 9. A process for preparing mixtures of isomers comprising the 
hydrochloride or sulfate salts of la and lb as claimed in 
claim 1 or 3, which comprises hydrolyzing a mixture of 
O-phenoxyalkyloximes Via and VIb, where R2 and R 3 are methyl, 
with aqueous hydrochloric acid or sulfuric acid, and con- 
tinuously removing the acetone produced thereby from the 
reaction mixture. 



A mixture of the isomers 0-[2— (4— chl or ophenoxy) propyl] - 
hydroxylammonium bisulfate 

j^H 3 N-0-CH 2 -CH(CH 3 ) -0 C^j HS0 4 ° 

0 and 0-[2-(4-chlorophenoxy) -1 -methyl ethyl] hydroxylammonium 

bisulfate 

^H 3 N-0-CH(CH 3 ) -CH 2 -0 ^^~ C ^] HS °4 G 

11. A mixture of the isomers 0-[2— (4— chl orophenoxy) propyl ] - 
hydroxylammonium chloride 

^H 3 N-0-CH 2 -CH(CH 3 ) -O ClJ CI 0 



and 0-[2-(4-chlorophenoxy) - 1-me thy 1 ethyl] hydroxylammonium 
chloride 
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^H 3 N-0-CH(CH 3 ) -CH 2 -0 Cljci 0 

5 12. A mixture of the isomers 2-propanone 0-[2-methylsulf onyloxy- 
propyl] oxime 



10 



15 



20 



25 



30 x 
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H 3 C^ 

C=N-0-CH 2 -CH (CH 3 ) -O-SO2-CH3 

H 3 C-^ 



and 2-propanone 0-[2-methylsulf onyloxy-l-methylethyl] oxime 
H 3 C^ 

C=N-0-CH (CH 3 ) -CH 2 -0-S0 2 -CH 3 . 

H 3 C^ 
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